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Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
T.istine of Claims: 

Claim 1 (original): An apparatus for maintaining a data circuit in the event that 
one or more devices within Ihc data circuit become inoperable, the apparatus comprising: 

a plurality of interlace cards for transmitting and receiving data streams; 

a cross-connect unit Tor routing the data streams received from a first set of said 
plurality of interface cards to a second set of said plurality of interface cards» said cross-connect 
unit routing each data stream based on an associated matrix* wherein the associated matrix 
identiXies the interface cards that will receive the data stream and an order that the interface cards 
will receive the data stream; 

a control unit for controlling the operation of the apparatus; and 

a backplane fonning connections between the cross-cotmeet unit and each of the 
plurality of interface cards. 

Claim 2 (original): The apparatus of claim 1, wherein the associated matrix 
includes a source point and a destination point for each section of the data circuit, wherein a 
section is defined as a transmission of the data stream from one interface card to another 
interface card, the source point corresponds to a transmitting interface card and the destination 
point corresponds to a receiving interface card. 

Claim 3 (original): The apparatus of claim 2, wherein the associated matrix 
further includes a next drop point for each destination point so that said cross-connect unit can 
route the data stream to the next drop point if the receiving interface card associated with the 
destination point is inoperable. 

Claim 4 (original): The apparatus of claim 3, whereiji in tlie event that 
consecutive interlace cards arc inoperable said cross-comiecl unit can continually utilise the next 
drop pomt in the associated matrix to dctcmiinc the next interlace card to receive the data stream. 
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Claim 5 (original): The iipparal-us of claim 2, wherein the associated matrix 
further includes a previous point for each source point- 
Claim 6 (original): The apparatus of claim 5, wherein the previous point is used 
to incorporate an interface card that is defined as part of the data circuit and that was previously 
inoperable back into the data circuit when the interface card becomes operational. 

Claim 7 (original): The apparatus of claim 1 , wherein each of said pluraliiy of 
interface cards is connected to all other of said pluraliLy of interface cards through said cross 
coimect unit 

(^laim 8 (original): The apparatus of claim 1, wherein the apparatus is an Ethernet 

switch. 

Claim 9 (original): The apparatus of claim 1 , wherein the apparatus is an add- 
drop multiplexer. 

Claim 10 (original): The apparatus of claim 1, wherein said plurality of interface 
cards include telecommunication cards. 

Claim 11 (original); The apparatus of claim 10, wherein said telecommunication 
cards include Wavelength Division Multiplexed (WDM) and l ime Division Multiplexed (TDM) 
cards. 

Claim 12 (original): The apparatus of claim 10, wherein the telecommunication 
cards include SONET, SDH and PDH cards. 

Claim 13 (original): The apparatus of claim 1, wherein said plurality of interface 
cards include a SONET card. 

Claim 14 (original): The apparatus of claim 13, wherein said data cards include 
Ethemei, Token Ring and f DDI cards. 
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Claim 15 (original): The apparatus of claim 1, wherein said plurality of interface 
cards include a first tclceojnmunjcations card, a data card, and a second telecommunications 
card. 

Claim 16 (original): The apparatus of claim 1 5, wherein the first and the second 
telecommunications cards are SONli'l' cards. 

Claim 17 (original): The apparatus of claim 1 5, wherein the data card is at least 
one Ethernet card. 

Claim 1 8 (original): The apparatus of claim 17, wherein the data circuit will be 
maintained if any or all of the Ethernet cards become inoperable. 

Claim 19 (original): The apparatus of claim 1, wherein said cross connect unit is 

passive. 

Claim 20 (original): The apparatus of claim 1, wherein said cross-connoct unit 
determines when an intcr£acc card is inoperable and utilizes, the associated matrix to determine 
where to route the data stream. 

Claim 21 (original): An apparatus for flexibly routing a data stream around an 
inoperable interface card, the apparatus, comprising: 

a plurality of interface cards for transmitting and receiving data streams, wherein 
each Interface card within a set of interface cards are receiving the data stream, the set of 
interface cards defining a data circuit; 

a crt)ss-connccL unit for routing data streams between the plurality of interface 

cards; 

a control imit for controlling the operation of the apparatus; 

a backplane for comiccting Ihc plurality of interface cards to said cross-connect 

unit; and 

a database containing a matrix for the data circuit that identifies the order that the 
data stream will be routed to the set of interface cards, for each interface card the matrix includes 
a destination point and a next destination point, 
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wherein said cross-connect unit utilizes the matrix to determine how to route the 
data stream, said cross-connect unit automatically routes the data stream to the next destination 
point when an interface card associated with the destination point becomes inoperable. 

Claim 22 (original); An apparatus for flexibly routing a data stream directly from 
a first interface card to a third interface card, when a second interface card that was supposed to 
receive the data stream from the first interface card and transmit the data stream to the third 
interface card becomes inoperable, the apparatus comprising: 

a plurality of interface cards for transmitting and receiving data streams; 

a cross-connect unit for routing data streams between the plurality of interface 

cards; 

a control unit for controlling the operation of the apparatus; 

a backplane for connecting the plurality of interface cards to said cross-connect 

unit; and 

a database containing a matrix that directs where said cross-connect unit routes 
the data stream^ the matrix includes a first destination and a second destination for each interface 
card, so that when the second interface card fails, the matrix directs said cross-connect unit to 
route the data stream from the first interface card to the third interface card. 

Claim 23 (original): A method for maintaining a data circuit in the event that one 
or more devices within the data circuit become inoperable, the method comprising: 

defining the data circuit as a plurality of intcrracc cards thai will receive a 
particular data stream; 

generating a matrix based on the data circuit, including a destination point and a 
next destination point for each interface card; and 

routing the data stream to the appropriate interface cai ds, wherein a cross-connect 
unit routes the data stream to the destination point identified in the matrix, and if the interface 
card associated with the destination point is inoperable to the next destination point identified in 
the matrix. 

Claim 24 (original): The method of claim 23, further comprising continually 
utilizing the next destination point in the matrix to detenninc tlic next interface card for the 
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CTOSs-connwl unit lo route the data stream to in event that consecutive interface cards it* the data 
circuit are inoperable. 

Claim 25 (original): The method of claim 23, wherein said generating a matrix 
includes generating a matrix that includes a destination point, a next destination point, and a 
previous point for each interface card. 

Claim 26 (original): The method of claim 25, further comprising utilizing the 
previous point to incorporate an interface card that is defined as part of the data circuit and that 
was previously inoperable back into the data circuit when the interface card becomes operational. 

Claim 27 (original): The method of claim 23, wherein die data circuit includes 

SOhfET cards. 

Claim 28 (original): The method of claim 23, wherein the data circuit includes 

Ethernet cards. 

Claim 29 (original): A method for flexibly routing a data stream around an 
inoperable interface caid» the method comprising: 

defining a data circuit as a plurahty of interface cards receiving the data stream; 

utilizing a cross-coimcet unit to route the data stream between the plurality of 
interface cards; and 

controlling the operation of the cross-connect unit with a matrix, the matrix 
identifying the order that the data stream will be routed to the data circuit including a destination 
point and a next destination point For each interface card so thai the cross-connect unit 
automatically routes the data stream lo tlie next destination point when an interface card 
associated with the destination point become.^ inoperable. 

Claim 30 (original): A method for flexibly transmitting a data stream directly 
from a fir^jl interface card to a third interface card when a second interface card which was 
planned lo receive the data stream fix)m the first interface card and transmit the data stream to the 
third interface card is rendered inoperable, the method comprising: 
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generating a matrix that identifies interface cards to receive the data stream, the 
matrix including destination points and next destination points for each interface card; 
receiving the data stream at the lirst interlace card; 

iransmilling the dala stream from the first interface card to a cross-connect unit; 
determining from the matrix that the cross-connect unit should route the data 
stream to the second interface card; 

determining that tlic second interface card is inoperable; 

dctcnnining from tlic matrix that since the second interface card is inoperable the 
cross-coimcct unit should route the data stream to the Uiird interlace card; and 

transmitting the data stream irom the cross-connect unit to the third interface card. 

Claim 3 1 (original): The method of claim 30, wherein the first, the second and 
the third interface cards are located within a network clement. 

Claim 32 (original): A computer program embodied on a computer readable 
memory for maintaining a data circuit in the event that one or more devices within the data 
circuit become inoperable, the computer program comprising: 

a code segment for defining the data circuit as a plurality of interface cards that 
will receive a particular data stream; 

a code segment for generating a matrix based on the data circuit, the matrix 
including a destination point and a next destination point for each interface card; and 

a code segment for routing the data stream to the appropriate interface cards, 
wherein the data stream is routed to llie destination point identified in the matrix, and if the 
interface card associated with the destination point is inoperable the data stream is routed to the 
next destination point identified in the matrix. 

Claim 33 (original): The computer program of claim 32, fuither comprising a 
code segment for continually utilizing the next destination point in the matrix to determine the 
next interlace card to route the data stream to in event that consecutive interface cards in the data 
circuit are inoperable. 
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Claim 34 (previously presented): The computer program of claim 32, wherein 
said code segment for generating a matrix generates a matrix that also includes a previous point 
for each interface card. 

Claim 35 (previously presented ): rhe computer program of claim 34, further 
comprising a code segment for utilizing the previous point to incorporate an interface card that is 
defined as part of the data circuit and that was previously inoperable back into the data circuit 
when the interface card becomes operational. 

Claim 36 (original): A computer program embodied on a computer readable 
memory for flexibly routing a data stream aroxmd an inoperable interface card, the computer 
progr^im comprising: 

a code segment for defining a data circuit as a pliuality of interface cards 
receiving the data stream; 

a code segment (or ulili/ing a cn)ss*conncct unit to route the data stream between 
the pluraUty of interface cards; 

a code segment for controlling the operation of the cross-coruicct unit with a 
matrix, the matrix identifying the order tiiat the data stream will be routed to the data circuit 
including a destination point and a next destination point for each interface card so that the cross- 
connect unit automatically routes the data stream to the next destination point when an interface 
card associated with the destination point becomes inoperable. 

Claim 37 (original); A computer program embodied on a computer readable 
memory for flexibly transmitting a data stream directly fixjm a first interface card to a third 
interface card when a second interface card which was planned to receive the data stream from 
the first interface card and transmit the data stream to the third interface card is rendered 
inoperable, the computer program comprising; 

a code segment for generating a matrix that identifies interface cards to receive the 
data stream, the matrix including destination points and next destination points for each interface 
card; 

a code segment for receiving the data stream at the first interface card; 



Page 8 of 18 

PAGE 1 QQO ' RCVD AT 1014/2005 2:1 8:25 PM [Easteni D^^^^ 



I o : Ubh' I U 



App!- No. 09/625,663 

Amd. Dated October 4, 2005 

Reply to Office Action of August 23, 2005 

a codt? segment for traixsniittiixfi the data stream from tlie first interface card to a 
cross-connect unit; 

a code segment for determining from the matrix that th«? cross-connect unit should 
route the data stream to the second interface card; 

a code segment for determining that the second interface card is inoperable; 

a code segment for determining from the matrix that the cross-connect unit should 
route the data stream to the third interface card; and 

a code segment for transmitting the data stream from the j cross-connect unit to 
the third interface card. 

Claim 38 (original): The computer program of claim 37, wherein the first, the 
second and the third interface cards arc located widiin a network clctncnt. 

Claim 39 (original); An Ethernet switch capable of stream if an Ethernet card 
within the Ethernet switch becomes inoperabJe> the Ethernet switch comprising: 

a plurality of Ethernet carxls for transmitting and receiving data streams; 

a cross-connect unit for routing the data streams between said plurality of Ethernet 

cards; and 

memory containing a stitching matrix for each port on said cross-connect unit, 
wherein the stitching matrix identifies a next location to transmit the data stream in the event that 
a receiving Ethernet card is rendered inoperable. 

Claim 40 (previously presented): In a network element containing multiple 
interface cards which are interconnected through a cross-connect, a method of seamlessly 
maintaining connectivity between remaining interface cards, when one or more of said interface 
cards is discoimectcd from the cross-connect, the method comprising: 

defining a circuit mapping table wliich includes inJbrmalion relating to how said 
interface cards are connected together through the cross-cormect; 

detecting when one or more of said interface cards is discormectcd from the cross- 
connect; and 

connecting the remaining interface cards together through the cross-coimcct, flic 
connections between the remaining inlerface cards based on information contained in the circuit 
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table, wherein at least a first one of the remaining interface cards was connected to at least a 
second one of the remaining interface cards through the one or more disconnected cards prior to 
Jhc one or more interface cards becoming disconnected irom the cross-comioct. 

Ciaim 41 (canceied) 

Claim 42 (original): The method of claim 40» wherein said interface cards include 
one or more Elhemel cards- 

Claim 43 (previously presented): In a network element containing multiple 
interface cards which are interconnected through a cross-connect unit, a computer program 
embodied on a computer readable medium for seamlessly maintaining connectivity between 
remaining interface cards, when one or more of said interface cards is disconnected iiom tlic 
cross-connect unit, the computer program comprising: 

a source code segment for defining a circuit mapping table which includes 
information relating to how said interface cards are connected together through the crcisS'ConLnecl 
unit; 

a source code segment for detecting when *one or more of said interface cards is 
disconnected from the cross-connect unit; and 

a source code segment for connecting the remaining interface cards together 
through the cross-coimect unit, the connections between the remaining interface cards based on 
information contained in the circuit tablc^ wherein at least a lirst one of the remaining interface 
cards was connected to at least a second one of the remaining interface cards through the one or 
more disconnected cards prior to the one or more interface cards becoming disconnected from the 
cross-connect. 

Clairni 44 (previously presented): A method of establishing a virtual intelligent 
backplane, the method comprising: 

connecting a pluraliiy of interface cards to each other through a cross-connect, 
wherein the manner in which the interface cards are connected defines a data circuit; 

establishing a mapping table for the data circuit, the mapping table including 
direct connections for each interface card and next connections for each interface card; 
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dctcrininine that a first interface card that is connected to a second interface card 
and a third interface card is inoperable; and 

connecting the second interface card to the third interface card, when the mapping 
tabic defines the third interface card as the next connection for the second interface card. 

Claim 45 (previoasly presented): A computer program embodied on a computer 
readable medium for establishing a virtual intelligent backplane, the computer program 
comprising: 

a source code segment for connecting a plurality of interface cards to each other 
through a cross-connect, wherein 

the manner in which the interface cards are connected defines a data circuit; 

a source code segment for estabiisiiing a mapping table for the data circuit, the 
mapping tabic including direct connections for each interface card and next connections for each 
interface card; 

a source code segment for determining that a first interface card that is connected 
to a second interface card and a third interface card is inoperable; and 

a source code segment for connecting the second interface card to the third 
interface card, when the mapping table defines the third interface card as the next connection for 
the second interface card. 

Claim 46 (previously presented): A computer program embodied on a computer 
readable memory for maintaining a data circuit in the evtjnl that one or more devices within the 
data circuit become inoperable, the computer program comprising: 

a code segment for defming the data circuit as a plurality of interface cards that 
will receive a particular data stream; 

a code segment for generating a matrix based on the data circuit, the matrix 
including a destination point and a next destination point for each interface card; and 

a code segment for routing the data stream to the appropriate interface cards» 
wherein the data stream is routed to the destination point identified in the matrix, and ifthe 
interface card associated with the destination point is inoperable the data stream is routed to the 
next destination point identified in the matrix. 
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Claim 47 (previously presented): Ati apparams for maintaimng a data circuit in 
tlic event that one or more devices within the data circuit hecome inoperahle, the apparatus 
comprising: 

means for dcilning the data circuit as a plurality of interface cards that will receive 
a particular data stream; 

means for generating a matrix based on the data circuit, the matrix including a 
dcstitiation point and a next destination point for each interface card; and 

means for routing the data stream to the appropriate interface cards, wherein the 
data stream is routed to the destination point identified in the matrix, and if the interface card 
associated with the destination point is inoperable the data stream is ranted to the next 
destination point identified in the matrix. 

Claim 48 (previously presented): The apparatus of claim 47, further comprising 
means for continually utiUzing the next destination point in the matrix to determine the next 
interface card to route the data stream to in event that consecutive interface cards in the data 
cuxuh are inoperable. 

Claim 49 (previously presented): The apparatus of claim 47» wherein said means 
for generating a matrix generates a matrix that also includes a previous point for each interface 
card. 

Claim 50 (previously presented): Tlie apparatus of claim 49;, further comprising 
means for utilizing the previous point to incorporate an interface card that is defined as part of 
the data circuit and that was previously inoperable back into the data circuit when the interface 
card becomes operational. 

Claim 51 (previously presented): An apparatus for flexibly routing a data stream 
around an inoperable interface card, the apparatus comprising: 

means for defining a data circuit as a plurality of interface cards receiving the data 

stream; 

means for utilizing a cross-connect unit to route the data stream between the 
plurality of interface cards; and 
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means for controlling the operation of the cross-connect unit with a matrix* the 
matrix identifying the order that tlic data stream will be routed to the data circuit including a 
doslinalion point and a next destination point for each interlace card so that the erass-conncct 
unit automatically routes the data stream to the next destination point when an interface card 
associated with the destination point becomes inoperable. 

Claim 52 (previously presented): An apparatus for flexibly transmitting a data 
stream directly fiom a first interface card to a third interface card when a second interface card 
which was planned to receive the data stream frotn the first interface card and transmit the data 
stream to the third interface card is rendered inoperable, the apparatus comprising: 

means for generating a matrix that identifies interface cards to receive the data 
stream, the matrix including destination points and next destination points for each interface 
card; 

means for receiving the data stream at the first interface card; 
means for transmitting the data stream from the first interface caid to a cross- 
connect unit; 

means for determining fi-om the matrix that the cross-connect unit should route 
the data stream to the second interface card; 

means for detennining that the second interface card is inoperable; 

means for determining from the matrix that the cross-connect unit should route 
the data stream to the third interface card; and 

means for transmitting the data stream from the cross-connect unit to the tlurd 

interface card. 

Claim 53 (previously presented): The apparatus of claim 52, wherein the first, the 
second and the third interface cards arc located .within a network element. 
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